Carmeli's 5D brane cosmology has been applied to the expanding accelerating universe and it has been found that the distance redshift relation will fit the data of the high-z supernova teams without the need for dark matter. Also the vacuum energy contribution to gravity, indicates that the universe is asymptotically expanding towards a spatially flat state, where the total mass/energy density + → 1.
INTRODUCTION
The Carmeli cosmology (Carmeli, 2002) is as revolutionary in its implementation as it is in its interpretation. The metric used by Carmeli is unique in that it extends the number of dimensions of the universe by either one dimension if we consider only the radial velocity of the galaxies in the Hubble flow or by three if we consider all three velocity components. We will confine the discussion in this paper to only one extra dimension as does Carmeli. In that case the line element in five dimensions becomes
where
2 and are potential functions to be determined. The time t is measured in the observers frame. The new dimension (v) is the radial velocity of the galaxies in the expanding universe, in accordance with Hubble flow. The parameter τ , the Hubble-Carmeli constant, is a constant at any epoch and its reciprocal (designated h) h is approximately the Hubble constant H 0 .
The line element represents a spherically symmetric isotropic universe, and the expansion is the result of space velocity expansion. The expansion is observed at a definite time and thus dt = 0. Taking into account dθ = dφ = 0 (isotropy condition) and (1) becomes,
This Eq. (given by Eq. B.38 and solved in Section B.10 in (Carmeli, 2002) ) is reproduced here.
The parameter is the mass/energy density of the universe expressed as a fraction of the critical or "closure" density. In this model ρ c = 3 8πGτ 2 ∼ 10 −29 g cm −3 , ie = ρ m /ρ c where ρ m is the averaged matter/energy density of the universe. Then (3) may be integrated exactly to get
Carmeli has expanded (4) in the limit of small z = ν/c and small to get
where < 1
Thus we can write the expansion in terms of normalized or natural units (r/τ ). Equation (6) is plotted in Fig. 1 for various values of = 1, 0.24 and 0.03. Let us now re-write (4) in terms of natural units and for z small but arbitrary
Equation (7) produces curves almost indistinguishable from (6) so this verifies that the approximations work for z < 1. Now let us consider what happens to the density of matter as we look back in the cosmos with redshift, z. It was assumed in Fig. 1 that the value of is fixed for each curve. Carmeli does this also in Figure A4 , page 134 in ref (Carmeli, 2002) . However, more correctly varies as a function of z. For flat space we assume the following relation to hold,
where ρ m (z) is the averaged matter density of the universe at the redshift z, and ρ 0 is the averaged matter density of the universe locally z ≈ 0. The parameter 0 is
